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PREFACE 



This is the first of four volumes of Tomorrow's Manpower Needs, a publication 
devoted to the subject of national, State and area projections of manpower require- 
ments. The full series of volumes is as follows: 



< 



o 



I Developing Area Manpower Projections 

II National Trends and Outlook: Industry Employment and 

Occupational Structure 

III National Trends and Outlook: Occupational Employment 

IV The National Industry -Occupational Matrix and Other 

Manpower Data 



The objective of this publication is to help fill a gap in manpower information best 
described by President Johnson in his 1964 Manpower Report to Congress, “Projections 
of probable need in particular occupations are an essential guide for education, training, 
and other policies aimed at developing the right skills at the right time in the right 
place.” Projections of occupational needs at the State and area levels are needed in 
planning education and training programs. To help meet this need, Tomorrow s 
Manpower Needs presents up-to-date national manpower projections and provides a 
guide to their use in developing State and area manpower projections. This publication 
will be used in conjunction with a companion publication, Handbook for Projecting 
Employment by Occupation for States and Major Areas, prepared by the Bureau of 
Employment Security, Manpower Administration, U.S. Department of Labor, whic 
will provide detailed operating instructions for the specific use of State employment 



jcurity agencies. 

The assumptions underlying this publication are: (1) State and area manpower 
equirements estimates can be made more reliable if the analyses are made within the 
ontext of nationwide economic and technological developments. (2) Regional man- 
power analysts familiar with local markets, the movement of industry into an area, and 
»ther factors affecting local industry and occupational employment are best able to 
stimate manpower requirements at the local level. (3) Selection of an appropriate 
projection technique or mix of techniques should take into account the financial 
esources available to the regional manpower analysts, the technical sophistication of 
heir staff, the volume of projections required, the purpose of the projections as they 
iffect the need for accuracy and detail, and the availability of computer assistance. 

The Bureau of Labor Statistics hopes that by providing a consistent and reasonably 
detailed national manpower framework and a guide to its use in making State and area 
manpower projections the well-informed local analyst will be aided in developing or 

improving local manpower projections. 

This report was prepared in the Bureau of Labor Statistics’ Office of Manpower and 
Employment Statistics. The study was performed by staff of the Bureau’s Division o 
Manpower and Occupational Outlook. It was planned and supervised by Sol Swerdlott 










... 






and Russell B Flanders. Richard E. Dempsey, David P. Lafayette, James W. Longtey, 
Neal H. Rosenthal, and Joe L. Russell prepared or supervised preparation ofmajorparts 
of the study. Other staff members contributing to the research and writing w g 
O’Donnell Melvin Fountain, Gerard Smith, Michael Crowley, Lloyd David, Penny 
Fr^Zn Edward Cheating, William Hahn, Jerry Kursban, Annie Le~, Mr 
Orr, Judson Parker, Irving Phillips, Joseph Rooney, Norman Root, John Sprague, 
Howard Stambler, and Annie Asensio. 

The industry-occupational matrices for 1960 and 1975 were developed in the 
Division of Occupational Employment Statistics, under the direction of Harry 
Greenspan. The Office of Manpower Research of the Manpower Administration U.S. 
Department of Labor, funded a large part of the development of the national 
industry-occupational matrix for 1975. The projections of the labor force were prepared 
by Sophia Cooper Travis, Chief, Division of Labor Force Studies and by Denis F. 
Johnston of that Division. The illustrative labor force projections by State presented in 
the appendix were reprinted from Special Labor Force Report No. , P re P are ? 
Denis F. Johnston and George F. Methee of that Division. Information on trends m 
output per man-hour was provided by the Office of Productivity, Technology, and 
Growth. Especially valuable was information on technological trends in major industries 
collected by that office under the direction of Edgar Weinberg. In the projections of 
employment by industry, extensive use was made o f the work on estimates of '"dustria 
output and employment carried on by the Division of Economic Growth, as part of the 

Interagency Growth Study Project. . , f .. 

The Bureau wishes to acknowledge the encouragement received from the 

Coordinating Committee on Manpower Research (CCMR) of the U S. Department of 
Labor, which recommended the development of this report. We also appreciate the 
assistance of many representatives of other Federal agencies, State government agencies 
private research organizations, trade associations, labor unions, and colleges a 
universities. 
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INTRODUCTION 



In a growing economy, the occupational composition of the work force, as well as 
the skills required in each occupation, change through the years. Present manpower 
needs, therefore, are an uncertain guide to future requirements. To plan education and 
training programs to meet tomorrow’s manpower needs, projections are needed of these 
changing manpower requirements. Such projections can help also in the vocational 
guidance of young people. To the extent that education, training, and vocational 
guidance accurately reflect the changing character of manpower needs, imbalances 
between manpower requirements and labor supply can be reduced, the productivity of 
the economy and the earning power of workers enhanced, and structural unemployment 
minimized. 

The manpower legislation passed in the early 1960’s emphasized the need for 
projections of occupational requirements and supply information. The Area Redevelop- 
ment Act of 1961, the Manpower Development and Training Act of 1962, the 
Vocational Education Act of 1963, and the Higher Education Facilities Act of 1963 
were concerned with the education and training needs of the Nation. Some oi these acts 
specifically provided that occupational needs should be one of the factors; on which 
education and training programs should be based. Other legislation, such as the 
Economic Opportunity Act of 1964, the Civil Rights Act of 1964, the Higher Education 
Act of 1965, and the Appalachian Regional Development Act of 1965, focused 
additional attention on the need for up-to-date information on future skill require- 
ments. 

Tomorrow’s Manpower Needs is an attempt to provide a basis for developing 
manpower requirements information for States and areas through the use of national 
manpower information. The report presents the latest projections of national manpower 
requirements and provides a guide to their use in developing State and area manpower 
projections. The Bureau hopes that this information will be useful also in planning 
national programs of education and training, and in reviewing the extent to which State 
and local programs are meeting the Nation’s manpower needs. Specifically, the 
publication provides information on the impact of national developments on industry 
and occupational manpower requirements. It presents the results of research on the 
growth and changing composition of the population and the labor force, the relative 
growth of industries, the effect of automation and other technological changes and 
economic factors on industry employment, the occupational structure of industries, 
patterns of working life, and techniques for appraising the supply of workers having 
various skills. This information is provided to serve as a background and tool for the 
appraisal of manpower requirements at the State and local level. 

The bulletin reflects the continuing program of manpower research conducted by 
the Bureau of Labor Statistics. Consequently, the projections of industry and 
occupational employment requirements supersede those published in previous Bureau 
reports. In addition, some of the projection data never have been published before by 
the Bureau in the detail presented in this report. It is anticipated that Tomorrow’s 
Manpower Needs will be revised every few years to reflect the latest information 
available as a result of the Bureau’s continuing program of manpower research. 

The Bureau of Employment Security currently is preparing a companion volume, 
Handbook jo? Projecting Employment by Occupation for States and Major Areas, 
which will explain in additional detail how analysts in State employment security 
agencies can use various methods and sources of data, including the national manpower 
information presented in this report, to develop State and area manpower estimates and 
projections. 
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Chapter 1 of this volume is mainly concerned with techniques for using national 
employment trends and projections as a tool for developing estimates of State and area 
manpower needs. Methods are presented for relating local industry employment trends 
to national industry trends and projections to estimate future industry employment 
requirements at the local level. Similarly, methods are discussed for utilizing national 
occupational patterns of industries— current and projected— to develop current and fu- 
ture occupational estimates at the State and area level. Also presented in this chapter is a 
description of how one State used projections of national industry employment and 
occupational patterns in developing manpower requirements for that State and for 
metropolitan areas within the State. This chapter also includes a review of several recent 
reports that describe techniques which have been used to make local manpower 
projections. 

Chapter 2 presents information and methods for estimating occupational replace- 
ment needs resulting from deaths and retirements. 

Chapter 3 discusses several approaches to appraising the adequacy of supply in 
individual occupations. 

The appendices to this volume present: projections to 1970 and 1980 of the 
population and labor force for States and regions, by age and color; and estimated 
national death and retirement rates for employed workers in 175 occupational 
classifications, by sex. 

The Bureau of Labor Statistics, as its resources permit, may be able to provide 
technical assistance, including clarification of the methods described in this volume, to 
organizations developing State and area manpower projections. Requests for such 
assistance should be made to the appropriate BLS Regional Office, located as follows: 



REGION I 

1603-A Federal Building 
Government Center 
Boston, Mass. 02203 
Phone: 223-6727 (Area code 617) 

Connecticut New Hampshire 

Maine Rhode Island 

Massachusetts Vermont 

REGION II 

341 Ninth Avenue 

New York, N. Y. 10001 

Phone: 971-5401 (Area code 212) 

New Jersey Puerto Rico 

New York Virgin Islands 



REGION IV 

1371 Peachtree Street, N.E. 

Atlanta, Ga. 30309 

Phone: 526-5416 (Area code 404) 

Alabama Mississippi 

Florida South Carolina 

Georgia Tennessee 

REGION V 

219 South Dearborn Street 

Chicago, 111. 60604 

Phone: 353-7226 (Area code 312) 

Illinois Minnesota 

Indiana Ohio 

Kentucky Wisconsin 

Michigan 



REGION III 

Penn Square Building, Room 406 
1317 Filbert Street 
Philadelphia, Pa. 19107 
Phone: 597-7796 (Area code 215) 

Delaware Pennsylvania 

District of Columbia Virginia 

Maryland West Virginia 

North Carolina 



REGION VI 
911 Walnut Street 
Kansas City, Mo. 64106 
Phone: 374-2378 (Area code 816) 



Colorado 

Iowa 

Kansas 

Missouri 

Montana 



Nebraska 
North Dakota 
South Dakota 
Utah 
Wyoming 



REGION VII 

Mayflower Building 

411 North Akard Street 

Dallas, Tex. 75201 

Phone: 749-3641 (Area code 214) 

Arkansas 
Louisiana 
New Mexico 



REGION VIII 

450 Golden Gate Avenue 

Box 36017 

San Francisco, California 94102 
Phone: 556-3178 (Area code 415) 





Alaska 


Idaho 


Oklahoma 


Arizona 


Nevada 


Texas 


California 


Oregon 




Hawaii 


Washington 



TOMORROW’S MANPOWER NEEDS Volume I. 

USING NATIONAL MANPOWER DATA TO DEVELOP STATE AND 

AREA MANPOWER PROJECTIONS 



The purpose of this chapter is to suggest ways that 
the information in this report may be of assistance to 
analysts in developing State and area manpower projec- 
tions. The chapter was prepared on the assumption that 
area manpower projections can be developed more 
adequately if the analyses are made within the context 
of nationwide economic, technological, and demo- 
graphic developments. 

Volumes H and III of this report discuss changing 
markets, technological developments, and other factors 
expected to influence industry and occupational require- 
ments through the mid-1970’s. This information can be 
helpful in evaluating the reasonableness of local industry 
and occupational projections. For example, projections 
made of a rapid increase in industry employment in an 
area may be questioned if, at the national level, the same 
industry is projected to grow at a significantly different 
rate, or even to decline. However, analysts may be able 
to justify the different rates of growth on the basis of 
knowledge about local markets, the movement of 
industry into an area, or other factors affecting the local 
industry’s employment. Similarly, a projected substan- 
tial rise in employment in an occupation in an area may 
be questioned in the light of a projected decline in 
employment in the occupation nationally. Local ana- 
lysts, however, also may be able to justify the difference 
in the occupational growtn rates. For example, the 
industries that employ many workers in the occupation 
may be growing much more rapidly in the area than in 
the nation. Other factors that might account for the 
difference in the growth rate would be area and national 
variations in product mixes within industries and differ- 
ences in the organization of production processes. 

The data on the national occupational distribution of 
individual industries in volume IV, appendix G are 
potentially a major source of information for developing 
local occupational employment estimates for a base 
year. The national occupational patterns can be used 
along with available local industry employment data to 
derive estimates of area industry-occupational patterns. 
Obviously, staffing patterns developed from local data 
alone would be superior to national patterns for this 
purpose. However, national patterns can be useful when 
local data are not available, incomplete, or too aggre- 
gated. In some industries, such as restaurants, hotels, and 
banks, local occupational patterns may not differ signifi- 
cantly from national patterns. Therefore, by using 
national patterns for such industries, States and areas 



can concentrate their resources on the development of 
occupational structures for key or unique industries. 

Most important, the national projections of industry 
and occur ional employment can be used as tools to 
develop first approximations of future local industry and 
occupational employment. For example, in developing 
area projections of industry employment, local industry 
employment trends can be related to industry employ- 
ment nationally, and trends in the area’s share of 
national employment determined. An extrapolation of 
these trends, together with the national industry projec- 
tions, can provide a first approximation of an industry’s 
future employment in the area. 

First approximations of employment by industry 
should be refined by area analysts who are familiar with 
the local economy and who can make use of local data 1 
and other resources, particularly studies or information 
regarding the local economy developed by State govern- 
ment agencies and private research groups. The informa- 
tion obtained through contact with local employers 
might be especially helpful. 

Labor force projections frequently are used as a 
control in developing industry and occupational projec- 
tions. Persons who develop State and area projections 
may find useful the projections of population and labor 
force by State and area, 1970 and 1980, shown in 
appendix C of this volume. 

The following paragraphs discuss some simple tech- 
niques for relating national and area employment trends 
to develop first approximations of area employment by 
industry. Following this discussion are explanations of 
some techniques for utilizing national occupational 
staffing patterns (industry-occupational matrix) to de- 
velop occupational projections for an area. The rest of 
the chapter relates an example of how national man- 
power projections and other data were used by New 
York State to develop industry and occupational projec- 



1 Two directories of statistical sources are published by the 
Federal Government. They contain information on sources of 
Federal statistics for local areas. These directories are as follows: 
Directory of Federal Statistics for Local Areas : 1967, A 
Guide to Sources, U.S. Department of Commerce, Bureau of the 
Census. Available from U.S. Government Printing Office, 
Washington, D.C. 20402-Price $2.25. 

Guide to Industrial Statistics, 1964 edition, U.S. Depart- 
ment of Commerce, Bureau of the Census. Available from U.S. 
Government Printing Office, Washington, D.C. 20402-Price 40 
cents. 
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tions. The last section also includes brief descriptions of 
several manpower studies that develop methods and 
project manpower characteristics. 

Industry Projections 

The future employment level of individual industries 
is a primary determinant of occupational requirements, 
because each industry has a unique occupational struc- 
ture. To cite an elementary example, a sharp change in 
total employment in the construction industry will have 
a marked effect on the requirements for blue-collar 
workers— carpenters, electricians, laborers, etc. On the 
other hand, if employment in the insurance industry 
changes sharply, requirements for workers in white- 
collar occupations will be affected significantly. Conse- 
quently, estimating future employment in individual 
industries is a major step in developing occupational 
employment requirements 2 . 



2 

For a number of occupations, however, employment 
estimates can be developed directly. (See the national techniques 
in appendix A to Volume IV for a discussion.) 



A number of techniques can be used to develop State 
and area industry employment projections. In accord- 
ance with the assumptions underlying this publication, 
which were stated in full in the preface to this volume, 
the technique or mix of techniques selected by the 
regional manpower analysts should take into account 
factors such as the resources available for projections, 
including the size and technical sophistication of the 
staff; the volume of projections required; the purpose of 
the projections as they affect the need for accuracy and 
industry detail; and the availability of computer assist- 
ance. Several techniques are described in some detail 
below; each one has a different degree of acceptability in 
terms of economic theory and each one requires varying 
amounts of technical expertise. 

Local employment in an industry can be compared 
over time with national employment in the same 
industry and a trend in the relationship can be deter- 
mined by computing for each year the local industry 
employment as a percentage of the industry’s employ- 
ment nationally. Table 1 and Chart 1 illustrate this 
procedure using wage and salary employment in the 



Table 1. Ratio of Pennsylvania State Employment to National Employment 
in the Furniture and Fixtures Industry 1947-66, and 
Projected 1975 1/ 



Year 




Employment 
(In thousands) 
National State 


. i! - 


i 

Ratio 


1947 




336.0 


19.8 




5.9 


1948 




346.0 


21.2 




6.1 


1949 




317.0 


18.1 




5.7 


1950 




364.0 


23.6 




6.5 


1951 




357.0 


20.9 




5.9 


1952 




357.0 


22.6 




6.3 


1953 




370.0 


24.7 




6.7 






342.0 


22.4 




6.5 


1955 




364.0 


23.9 




6.6 


1956 




376.0 


25.0 




6.6 






374.0 


25.2 




6.7 






361.0 


23.9 


! 


| 6.6 






385.0 


24.4 


j 


6.3 






383.0 


23.7 




6.2 






368.0 


22.6 




6.1 






385.0 


22.6 


i 

j 


5.9 






390.0 


23.6 


I 


6.1 






406.0 


24.7 


| 


6.1 






431.0 


26.2 


1 


6.1 






462.0 


27.8 


! 


6.0 


1975 (projected) 




510.0 


30.1 


i 

! 

\ 


5.9 



1/ Wage and salary workers only. 
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furniture and fixtures industry (SIC 25) for the Nation 
and the State of Pennsylvania, for the years 1947 
through 1966. 3 Wage and salary employment in the 
industry in the State can be projected by extrapolating 
these relationships. The simplest way to extrapolate the 
trends is to compute (or draw) a line of average 
relationship, trend line, through the plotted historical 
data and extend it to the target year. Chart 1 shows the 
line of relationship extrapolated to 1975. The percent- 
age derived for the target year, 5.9, then can be 
multiplied by the national projection of wage and salary 
employment in the furniture and fixtures industry 
(5 10, 000), 4 to derive a first approximation of wage and 
salary employment in the industry 5 for the State of 
Pennsylvania in the target year (about 30,100). 

This technique may provide particularly good results 
for industries that sell their products in a nationwide 
market, as do most manufacturing and mining industries 
and some industries in other divisions. For example, if 
employment in basic steel is growing in the economy, 
steel plants across the country usually will be increasing 
employment. However, industries such as retail trade 
and automobile repair services that sell in local markets 
are generally more responsive to local trends in factors 
such as population and income and, therefore, may not 
provide as good results when the ratio method is used. 

In many industries area and national employment 
trends may not show a close relationship. This statement 
may be true for industries with different product mixes 
at the local and national level or because of locational 
shifts of industries caused by, for example, changes in 
the regional size of markets, the input -output relation- 
ships between industries, and the relative prices of labor 
and materials in different regions. Regression techniques 
may be used to take account of growth factors originat- 
ing within an area. Chart 2 illustrates the results of using 
multiple regression techniques to explain employment in 
an industry strongly influenced by regional demand. The 
form of the equation used was y = a + bxi+cx 2 , 
where y represents retail trade employment in Illinois, 
Xi represents population in Illinois, and x 2 represents 



3 National and State totals of employment by industry used 
in this and the following example are limited to wage and salary 
workers. Data are from Employment and Earnings Statistics for 
States and Areas, Bulletin 1370-4, issued July 1967, and 
Employment and Earnings Statistics for the United States, 
Bulletin 1312-5, issued October 1967, both published by the 
U.S. Department of Labor, Bureau of Labor Statistics. 

4 See volume IV, appendix B for projections to 1975 of 
wage and salary workers, by industry. 

5 Techniques for developing total employment estimates 
from wage and salary estimates are discussed on p. of this 
volume. 



per capita change in personal income in Illinois. When 
regression techniques are used, the independent variables 
chosen must be ones for which projections will be 
available or can be made,i.e., in the present illustration, a 
projection of retail trade employment in Illinois can be 
made from the regression equation only if both popula- 
tion and per capita personal income have been projected. 

Regression techniques also may be used to take 
account of factors which influence employment in an 
industry locally, in addition to those which effect the 
industry nationally. For example, logarithmic or Unear 
regression could be used with area industry employment 
as the dependent variable (y), and national industry 
employment (bx 2 ) and time (cx 2 ) as independent 
variables. In this approach national employment may 
represent overall nationwide demand for the products of 
the industry adjusted to allow for changes in produc- 
tivity of labor, and time would account for the affect of 
all other factors directly influencing industry employ- 
ment in a particular region. The technique used by New 
York State to project industry employment , as described 
below, was similar to this approach. 

Occupational Projections 

The following paragraphs describe how the national 
industry-occupational matrix can be used to develop 
initial occupational patterns and/or projections for a 

6 A tendency exists also for area and national employment 
trends in industries that sell in local markets to move in a 
consistent and measurable relationship over time. The following 
are several reasons for this fact: (1) The area is a part of the 
Nation and area industry employment changes are reflected in 
the national industry employment levels; (2) the pattern of 
demand for the products of local industries is affected greatly by 
population and income in the region which, in turn, are 
influenced by basic social and economic trends which affect the 
whole Nation. Generally, if population and income are rising 
rapidly in the Nation, they also are rising rapidly in most 
sections of the country, and providing income to people for 
purchasing many of the products and services of local market 
industries; (3) a great amount of homogeneity exists across the 
U.S. The tastes and preferences of the people of Lincoln, 
Nebraska probably are very similar to those of the people of 
Boston, Massachusetts. Limited by technology and social 
customs, the population of both these cities own televisions, 
automobiles, and houses, and, therefore, require the services of 
TV repair and automobile repair firms, and plumbing and 
painting contractors. They purchase local newspapers, telephone 
friends, listen to local radio and TV, eat doughnuts and drink 
soda pop, support local printing and publishing, advertising, 
communications, and baking and beverage industries. Local 
businesses in all areas of the country require the services of 
auditing, banking, printing, and management consulting firms', 
and the technology and the structure of industries, among other 
factors, are similar throughout the country. As a result, price 
structures for the products of local market industries are similar. 
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FURNITURE ANU FIXTURES INDUSTRY RATIU UF EMPLOYMENT- 17 
STATE DF PENNSYLVANIA AND THE NATION, 1947-66, 

AND PROIEGTED, 1975 




1 / Wage and salary workers only. 
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State or area. The methods discussed by no means 
exhaust all the possible ways the national estimates may 
be used. The data are not suited for use by all States and 
areas. 

The industry-occupational matrix is a set of occupa- 
tional patterns of industries representing the entire 
economy. (An occupational pattern for an industry is 
the percent distribution of occupational employment in 
that industry.) The national matrix presented in this 
report covers 116 industries and 162 occupations. 

Use of the National Industry-Occupational Matrix Sys- 
tem . 7 Ac has been indicated previously, the future 
employment level of individual industries is a primary 
determinant of occupational requirements because of 
each industry’s unique occupational structure. The 
second factor influencing the trend in occupational 
employment is the changing occupational distribution of 
employment within industries. The application of new 

8 



technology, changes in establishment size, the develop- 
ment of new products, etc., are occurring constantly 
within an industry. All these factors spur growth in the 
relative requirements for some occupations, and at the 
same time reduce the relative need for others. Basically, 
occupational projections developed through the 
industry -occupational matrix system involve the use of 
the two primary variables mentioned above— projections 
of employment, by industry, and projections of the 
occupational structure of each industry. When the 
occupational patterns of an industry in the target year 
are applied to projected industry employment estimates, 
an approximation of employment requirements for each 



7 Vol. IV, appendix G of this report contains the 1960 and 
1975 national industry-occupational matrices. Volume II dis- 
cusses the factors that are expected to effect the occupational 
distribution of individual industries. Vol. IV, appendix A 
provides a description of the methods used to develop and 
project the national matrix. 
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EMPLOYMENT 1 RETAIL TRADE, STATE OF ILLINOIS, 1950-66 , 
AND PROIECTED RANGE^1975 



Employment (Thousands) 




_1 / Wage and salary workers only. 

2/ Employment range computed from the equation based upon high-low U.S. Bureau of Census Popula- 
tion projections for Illinois (11,879,000-11,395,000) and high-low changes in Personal Income per 
capita for Illinois 1962-66 ($242-$89). See U.S. Department of Commerce, Population Estimates, 
Series P-25, No. 375, October 3, 1967, and Survey of Current Business, Vol. 47, No. 8, Aug. 1967. 
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